Background: One of the main causes of morbidity in hospitalized patients, and especially in the intensive care unit (ICU), is venous thromboembolism (VTE). The best way to deal with VTE is prophylaxis. Rational prophylaxis should be provided after risk factor analysis. Different prophylaxis regimens are pharmacological and physical. Pharmacological prophylaxis regimens consist of heparin and enoxaparin that are given subcutaneously.
Background
Annually, about 2 million people experience a deep vein thrombosis (DVT) and about 600,000 of them experience a pulmonary embolism (PE) that each year causes death in approximately 200,000 patients (1) . For patients in surgical and obstetrics departments and intensive care units (ICUs), one of the significant morbidity reasons is venous thromboembolism (VTE). About 129.90-395. 16 cases per 1000 Iranian adult inpatients with the risk of DVT experienced DVT annually (2) .
VTE mainly consists of deep vein thrombosis (DVT) and pulmonary embolism (PE). Clinical assessment of DVT or PE is not simple and the results are not reliable unless specific symptoms are observed. Approximately 65% of DVT cases show no specific symptoms and PE is frequently asymptomatic. Therefore, adequate VTE prophylaxis is needed to prevent DVT and PE and their morbidity. Appropriate prophylaxis can be provided by risk factor analysis (RFA) (3) . One of the best and easiest methods of RFA is scoring system (4) . RFA is needed due to prophylaxis risk such as bleeding or heparin-induced thrombocytopenia. After RFA assessment, patients who underwent surgery are divided into different groups. For patients at moderate to high risk, pharmacologic prophylaxis treatment should be prescribed although pharmacologic prophylaxis for patients at low risk may not be necessary after risk benefit evaluation (3) . It should be considered that DVT or PE may happen up to several months after surgery or major trauma (5) .
According to the guidelines for prevention of VTE of American college of chest physicians (ACCP) in 2008, there is at least one risk factor for VTE in about all hospitalized patients and nearly 40% of them show three risk factors or more. Cancer, trauma, history of VTE and major orthopedic procedures are considered as high risk states (6) that nearly all ICU patients have at least one risk factor for DVT or PE, and additional risk factors are supposed to have a cumulative effect according to American society of health-system pharmacists. One of the most common and serious complications in ICU patients was venous thromboembolism and PE causes about 10% of hospital deaths (7) . In comparison with VTE treatment, prophylaxis has more significant effect and is more cost-effective (8) . Thus an adequate prophylaxis (medicinal or physical) is necessary for ICU patients. VTE prophylaxis includes mechanical and pharmacological prophylaxis. Mechanical prophylaxis consists of graduated compression stockings (GCS) and intermittent pneumatic compression (IPC) devices used for patients at low risk. Subcutaneous unfractionated heparin (UFH) and low molecular weight heparin (LMWH) are common pharmacological prophylaxis regimens that are usually prescribed (9) .
The importance of inattention to deep vein thrombosis can be interpreted from recurrent episodes of DVT or PE that is called postphlebitic syndrome (PTS) presents by a range of symptoms; leg edema, pain, aching and tiredness, skin discoloration, scarring, and even open ulceration (3) . A survey conducted in 2015 in Iran showed that VTE causes lots of morbidities in hospitals. Numerous cases of VTE occur due to inadequate DVT prophylaxis (2) .
Patients admitted to ICUs, due to immobilization and usually high thrombotic risk factors, are at the highest risk of DVT. Therefore, an adequate prophylaxis (medicinal or physical) is necessary for them.
Objectives
The current study aimed to evaluate proper administration of DVT prophylaxis in patients admitted to ICU by Caprini risk assessment model.
Methods
Patients in General ICU of Loghman Hakim educational hospital, Tehran, Iran, were investigated for DVT risk factors. This study was conducted from June to September 2015. Based on the literature which proves the validity of Caprini risk assessment model, this model was used to evaluate patients' risk scores to define risk category (10) .
VTE prophylaxis was considered in medical patients with limited mobility for three days (at least 50% of times on bed), and at least one of the by thrombotic risk factors. Using the check list presented in Table 1 , patients' VTE risk assessment was performed by a pharmacist who attended in ICU at least five hours per day per week.
Patients were excluded if pharmacologic DVT prophylaxis was contraindicated such as: active major bleeding, coagulopathy (platelets < 50,000 or international normalized ratio (INR) > 1.5), recent head trauma, bleeding risk due to epidural catheter.
When the risk points were identified, correct prophylaxis regimens were evaluated:
- The data were analyzed using Microsoft excel and SPSS version 21.0. The results are expressed in terms of numbers and percentages.
Results
Totally, 52 patients were evaluated, 33 males (63.46%) and 19 females (36.54%). The patients' age range was 5 -90 with the mean ± SD of 43.02 ± 24.63. Nearly 88.46% of the subjects had indication for DVT prophylaxis and about 11.54% were not included due to anticoagulants contraindication. No patient received anticoagulation due to no need for their administration.
Among the patients with indication of DVT prophylaxis, 60.87% received prophylaxis and 39.13% did not receive it. Among the latter group, 66.67% did not receive any prophylaxis and 33.33% had contraindication for pharmacological prophylaxis but did not experience physical prophylaxis (the used physical prophylaxis was leg bandages). The enoxaparin and heparin administration patterns for DVT prophylaxis are shown in Figures 2 and 3 , respectively; 73.08% of all patients were at high risk due to having 3 risk points or more; 11.54% had 2 risk points (moderate risk) and 15.38% had 1 risk point or less (low risk).
The highest scores were given to immobility (n = 30 patients), surgery lasting more than 30 minutes (n = 28 patients) and leg swelling (n = 25 patients).
Preexisting diseases of the patients that caused hospitalization were in the following order: tumor (38.46%), accident (13.64%), cerebral aneurysm (5.77%), hydrocephalus (5.77%), abdominal surgery (3.85%) and cholangitis (1.92%), ileus, subdural hematoma, cranioplasty, acute renal failure, necrotizing fasciitis, refractory seizure, pituitary ade- 
Discussion
The obtained data showed that 67.39% of the subjects with indication of DVT prophylaxis did not receive correct prophylaxis. The most frequent errors were inadequate Arch Crit Care Med. 2016; 1(4):e8497. 3
heparin doses (about 17.39%) and not considering DVT prophylaxis for 39.13% of the subjects. Therefore, there was no acceptable process for DVT prophylaxis. The study results were in accordance with Sharif-Kashani et al. reported that appropriate prophylaxis was provided for less than half of the patients in need (2). Zeitoun et al., concluded that the need for implementing proved guidelines was needed to improve the overall patient safety. They recorded that inappropriate VTE prophylaxis was administered in 35% of the subjects in lowrisk group, 70% of the subjects in the moderate-risk group, and 39% of the subjects in the high-risk group (P < 0.0001) (11) . In the current study the prophylaxis was inadequate in 83.33% of moderate and 65.79% of high risk group subjects.
Another study conducted in London in 2007, showed that 16% of the administered enoxaparin doses required adjustments (12) . In the current study 20% of the prescribed enoxaparin doses needed adjustment. In addition, 6.67% of the subjects received enoxaparin but they had contraindication; therefore contraindications should be considered too. Therefore, totally 26.67% of the prescribed enoxaparin were not correct.
The study by Fahimi et al. in Masih Hospital in Tehran, Iran, reviewed enoxaparin utilization on 147 inpatients. Their results showed that inappropriate dosing, administration and prescription of enoxaparin was rather common in Masih Hospital and they needed educational programs and implementation of protocols to control prescription patterns (13) . The current study showed that enoxaparin administration pattern was inappropriate similar to that of the study by Fahimi et al., but it was better than heparin pattern. Since only 10% of heparin doses were correct and unfortunately 80.00% received inadequate heparin doses.
Another study on pediatric patients in a tertiary medical center, showed that less than 40% of the patients were administered appropriate empirical treatment dosing of enoxaparin (14) . However, in the current evaluation 73.33% of patients, who received enoxaparin, received correct doses.
Another study evaluated utilization pattern of anticoagulants and highlighted the importance of application of guidelines for appropriate use of anticoagulants (15); similar to the current study that showed more than two thirds of the subjects received improper DVT prophylaxis in the absence of guidelines. It indicates the necessity of practical guidelines for DVT risk assessment and appropriate anticoagulant prescription.
In addition, Khalili et al. evaluated utilization of anticoagulants in 400 patients from four wards (infectious disease, cardiology, nephrology and cardiac care unit) of a tertiary teaching hospital in a cross-sectional, prospective study and their findings showed that 11 (2.8%) patients had received inappropriate treatment with anticoagulants (16) .
Therefore, despite the existence of standard guidelines to prevent and treat VTE, this administration was not performed accurately. Therefore, to achieve appropriate usage of anticoagulants, it is necessary to invest on educating medical teams about DVT prophylaxis. Also, it is required to pay attention to this regular medication error to decrease morbidity and mortality related to inappropriate anticoagulant use. 
